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 INVENTORY OF LAND USE AND LAND USE PRACTICES
IN THE CANADIAN GREAT LAKES BASIN with
Emphasis on Certain Trends and Projections to
1980, and Where Appropriate, to 2020.
To be used as portion of the Canadian Task B
Report on GREAT LAKES POLLUTION FROM LAND USE
ACTIVITIES BY the International Joint Commission.
 
 WEEWEEM
This report was assembled by many people working on the Canadian
portion of the Task B Study planned through the Pollution From Land Use
Activities Reference Group (PLUARG) of the International Joint Commission.
Canadian participants included:
Mr. John Batteke, Environment Canada
Mr. J.E. Brubaker, Ontario Ministry of Agriculture and Food
Mr. Robert G. Code, Ontario Ministry of Natural Resources
Mr. Dale Coleman, Environment Canada
Mr. D.M. Gierman, Environment Canada
Mrs. Elsie MacDonald, Agriculture Canada
Dr. Harvey Shear, Canada Centre for Inland Waters
Mrs. Anne Sudar, Environment Canada
The material for these reports was assembled from existing census
and other data available in 1972 - 1975.
Five volumes were prepared, one each for Lakes Superior, Huron,
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Volume IV Lake Erie Basin






































































application of agricultural chemicals,
fertilizers, animal wastes and
salts on highways.
Finally,
future trends and projections are shown for
the above categories.
This Canadian Great Lakes Basin Summary and each of the four Canadian
lake basin volumes have been reviewed by Joint Task Group B, whose
comments were considered before approval for final report development.
This study forms a Canadian contribution to the Task B effort of the
Study on Great Lakes Pollution from Land Use Activities.
The study discussed in this report was carried out as part of the
efforts of the Pollution from Land Use Activities Reference Group, an
organization of the International Joint Commission, established under
the Canada-U.S. Great Lakes Water Quality Agreement of 1972. Findings
and conclusions are those of the author(s) and do not necessarily reflect





The Canadian portion of the Lake Superior Basin lies entirely
within the Province of Ontario. It has a land area of 9,458,748 ha
(23.4 million acres) which represents 41 percent of the Canadian Great
Lakes Basin, yet contains only two percent of the basin's population and
economic activity. The entire Canadian Lake Superior Basin is underlain
by the Precabrian or Canadian Shield. Soils are shallow and infertile
in most areas, and topography is variable. The climate is characterized
by long cold winters and short warm summers. Forest is the dominant
vegetation type.
MAJOR LAND USES
The major land use in the Canadian portion of the Lake Superior
Basin is forestry, covering 98.8 percent of the land area. The remaining
land uses are agriculture, 0.5 percent; recreation, 0.2 percent; marsh,
0.2 percent; urban, 0.1 percent; and barren land, 0.1 percent.
SPEQIALIZED LAND USES
There are 56 mine tailings disposal sites in the Canadian portion
of the Lake Superior Basin, 12 of which are associated with active
mines.
There are 97 waste disposal sites which cover 516 ha (1275 acres)
of land and receive 557 t/d (1.22 million lb/d) of waste.
Little erosion takes place on the Lake Superior shoreline because
of its rocky and non-erodible nature.
Approximately eight percent of the Canadian Lake Superior Basin
population lives in high density, non-sewered residential areas.
MATERIALS USAGE
Materials usage is small, relative to the lower Great Lakes basins,
because of limited amount of agricultural land in the Canadian Lake
Superior Basin. Estimated annual use of pesticides is 540 kg (1190 lb).
The total nutrients annually applied to land in the Canadian Lake
Superior Basin from fertilizers and agricultural manures are: 1220 t
(2.7 million 1b) of nitrogen, 1070 t (2.35 million 1b) of phosphorus
(P205); and 1340 t (2.95 million lb) of potassium (K20).
In an average winter 28,400 t (62.5 million 1b) of salt are applied





















































































































































































































































































































































































































































Studies completed during 1969 demonstrated that diffuse land drainage
sources of pollutants were not only significant,
but also were difficult
to measure.
As a result of those findings,
the International Joint
Commission called upon the Great Lakes Pollution from Land Use Activities
Reference Group to provide a better definition of the impact of land use
activities, practices and programs on water quality in the Great Lakes.
ST PA
The February 1974 Detailed Study Plan emphasized four main tasks:
TASK A - assessment of problems, management of programs and research,
and the attempt to set priorities in relation to the best information
now available on the effects of land use activities on water quality
in boundary waters of the Great Lakes.
TASK B — inventory of land use and land use practices, with emphasis
on certain trends and projections to 1980 and, if possible, to
2020.
TASK C intensive studies of a small number of representative
' watersheds, selected and conducted to permit some extrapolation of
data to the entire Great Lakes Basin and to relate contamination of
water quality, which may be found at river mouths on the Great
4 Lakes, to specific land uses and practices.
TASK D - diagnosis of the degree of impairment of water quality in
the Great Lakes, including assessment of concentrations of contaminants




























































































































































































































































The Canadian portion of the Lake Superior Basin lies entirely within
the Province of Ontario.
It has a land area of 9,458,748 ha (23.4 million
;
acres), which represents 41 percent of the Canadian Great Lakes Basin.
For purposes of this report,
the Lake Superior Basin has been divided
into three major sub-basins:
l) Sub—Basin l - the Kaministikwia;
2) Sub—
Basin 2 — Nipigon — Long Lac - White; and 3) Sub-Basin 3 — Magpie -
michipicoten - Montreal.




The Lake Superior Basin comprises part of the larger geologic area,
the Canadian Shield, which is underlain by ancient volcanic, sedimentary and
metamorphic rocks formed in the Precambrian Era.
During the early Precambrian Era, the earth's crust was subjected to
several periods of fracturing, mountain building, volcanism and erosion.
Greenstone belts, or zones of metamorphosed, complexly—folded volcanic,
sedimentary and instrusive rocks, were formed at that time, separated by
large expanses of banded gneiss and granitic rocks.
Sedimentation and volcanism during the middle to late Precambrian Era
deposited thick sequences of relatively flat—lying sedimentary and volcanic
rocks in the Thunder Bay — Lake Nipigon - Terrace Bay area. These formations
were intruded during the Precambrian Era by sills and dikes of diabase and
gabbro.
. W
Three main surficial features and soil texture areas have been identified
‘in the Canadian Lake Superior Basin. Lacustrine clay and silt deposits are
I
located near Thunder Bay, around Lake Nipigon, north of Long Lac and around
Marathon.
These deposits are significant because of their relatively high
biological productivity. Sand and gravel deposits are located in the area
north of Lake Nipigon. Outwash deposits of stratified granular material occur
in the area between Ignace and Lake Nipigon.
 
Ground moraine is the most widely distributed surficial type in the
Canadian Lake Superior Basin.













three feet in depth.






















































































*Topography in the Canadian portion of the Lake Superior Basin is
quite varied. The northern portion of the Basin is predominantly undulating
terrain, except for several areas west of Nipigon, which have quite high
relief. The areas to the south, near the shoreline, show moderate and
strong relief.
CLIIYIAIE
The main features of the climate of the Canadian Lake Superior
Basin are four distinct seasons and a variety of precipitation types and
sources. However, there is almost no month—to—month variation in the
amount of precipitation.
The Basin experiences very cold winters, with the -l8oC January
mean isotherm running across the southern end of Lake Nipigon. The
warming effect of Lake Superior is very noticeable in winter, with
Thunder Bay having a January mean temperature of -l4OC.
The steep northeastern shore of Lake Superior exhibits the heaviest
precipitation in the Canadian Great Lakes Basin. Throughout most of the
Canadian Lake Superior Basin, winter snowfall averages 150 to 250 cm (59
to 98 in). In most winters, the warm spells are not sufficiently warm
or long enough to melt much of the snow. As a result snow accumulation
on the ground can reach 75 cm (30 in) or more by winter's end.
The significance of the Canadian Lake Superior Basin climate, with
respect to land drainage, lies in: (l) the severe constraints it imposes
on agriculture; and (2) the fact that winter temperatures are often too low
for the effective use of salt on roads and highways.
EXDRQLQBX
WEB
Lake Superior is the largest freshwater lake in the world, with a
volume of 12,510 m3 (4.42 x 101l+ ft3) and a surface area of 82,100 kmz
(31,700 miz). The Basin also contains hundreds of inland lakes, the
largest being Lake Nipigon. The surface water drainage of the Canadian
Lake Superior Basin is illustrated in Figure l. The quality of surface
water in this area is generally high. The major Canadian Lake Superior


































































































































































































Ground water in the Canadian portion of the Lake Superior Basin is
of variable quality and quantity, depending on the geology and soils of
each area. The bedrock of the Precambrian Shield is generally a poor
aquifer. However, in some areas fair aquifers are found in the glacial
overburden.
E T ION ES I
The Canadian portion of the Lake Superior Basin is 99 percent
forest-covered. The Nipigon — Long Lac — White River Sub—Basin is in the Boreal
Forest Region. The southern parts of the Kaministikwia and the Magpie —
Michipicoten — Montreal River Sub-Basin lies in the Great Lakes - St. Lawrence
Forest Region. These forests are the climax communities of the Canadian
Lake Superior Basin, and their watersheds yield high quality water.
Only a small amount of land around Thunder Bay has been cleared for
agriculture and urbanization.
White and black spruces, tamarack, balsam firs and jack pine are
characteristic species of the Boreal Forest Region. While the forests
are primarily coniferous, there is a general admixture of broadleaved
trees, such as white birch and its varieties, trembling aspen and
balsam poplar.
The Great Lakes — St. Lawrence Forest Region is characterized by a
mixed forest, consisting of eastern white and the red pines, eastern
hemlock and yellow birch. Common to this region are such species as
sugar maple, red maple, red oak, basswood and white elm. Other wide-
ranging species are the eastern white cedar and largetooth aspen, and
to a lesser extent, beech, white oak, butternut and white ash. Boreal
species, such as the white and black spruces, balsam fir, jack pine,
trembling aspen, balsam popular and white birch, are intermixed.
The forests of the Canadian portion of the Lake Superior Basin
provide abundant habitat for a wide variety of wildlife species.
A O 0 ICS
EQELLLALLQN
The Canadian portion of the Lake Superior Basin is sparsely populated,
containing only two percent of the total Canadian Great Lakes Basin
population in 1971. Of the 147,914 persons living in the Canadian Lake
Superior Basin, 108,411 (73 percent) reside in Thunder Bay. The distribu—
tion of this population among the three major sub-basins is as follows:
Kaministikwia - 115,294; Nipigon - Long Lac — White — 26,280; and Magpie —
Michipicoten — Montreal - 6,340.
R U U V
Economic activity in the Canadian portion of the Lake Superior Basin
is presented in Table 2. About 80 percent of the economic activity is located
in the Kaministikwia Sub—Basin. Examination of the land—based industries
(i.e., agriculture, forestry, fisheries and mining) indicates that mining
ranks first in the Basin, in terms of economic output. Forestry is second,
and agriculture and fisheries contribute only negligible amounts.
  
 TABLE 2
ECONOMIC ACTIVITY IN THE CANADIAN PORTION OF THE
LAKE SUPERIOR BASIN, 1972
Real Domestic Product by Major Industrial Group
(millions of 1961 dollars)
 
































































































































The Kaministikwia Valley and the east shore of Black Bay
are the
only two areas in the Canadian portion of the Lake Superior Basin in
which agriculture is practiced.
Although the number of people involved
is not large, and the value of production is not significant in relation
to forestry and mining, agriculture is an important aspect of the social,
economic and food supply system of the Basin.
,
The main agricultural activity in the Canadian Lake Superior Basin
is dairy farming. Local farms provide all the fluid milk, 70 percent of
the potatoes and 50 to 60 percent of the eggs required by the residents of
Thunder Bay. Significant amounts of beef, pork and market garden produce
are also produced in the area.
FORESTRY
Forestry is an important part of the economy of the Canadian portion
of the Lake Superior Basin. Primary products include newsprint and allied
paper products, lumber, railway ties and veneer.
 
MINING
Mining is one of the mainstays of the economy of the Canadian Lake
Superior Basin, with large areas of moderate and high mineral potential
present there. Table 3 contains information on locations, products and
number of employees for six of the producing mines in the Basin. The total
value of the minerals sold in 1972 from five of the six mines was $88,846,000.
TABLE 3
INFORMATION ON SIX PRODUCING MINES IN THE CANADIAN PORTION
OF THE LAKE SUPERIOR BASIN, 1973
Company Location Products Employees
Algoma Development Beardmore Gold 2
, Corporation
International Shebandowan Nickel, Copper 325
Nickel Company
i
Noranda Mines Manitouwadge Zinc, Copper, 675
(Geco Division) Lead
Thunder Bay Thunder Bay Amethyst 4
Amethyst Stone






An evaluation of recreation in the Canadian portion of the Lake
Superior Basin was done on the basis of land capability. Capability for
intensive recreation was derived from the Canada Land Inventory. Capability
for extensive or dispersed recreation was determined by relating water
patterns and topography.
Three areas exhibit very high capability for intensive recreational use.
Two of these areas are Thunder Bay and vicinity, including the Nor—Westers,
and the Sibley Peninsula. In both places, there are a variety of features and
all—season recreation potential. The Bathchawana — Goulais Bay area is also
outstanding because of its sand beaches, ski hills, waterfalls and rock
formations.
The capability for extensive recreation includes broad considerations
for such uses as canoeing, walking and dispersed cottaging. Areas with high
capability for extensive recreation include the Canadian Lake Superior shore—
line and the Lake Nipigon shoreline.
12












































































is presented in Appendix A of Volume I in this report series.











classification system are as follows:























The fact that the land use data were to be used in studies related to
water quality dictated that land use categories should be different with
respect to water runoff, types of pollution, degree of pollution, etc.
The
land use categories used in the inventory of Canadian portion of the Lake
?
Superior Basin are defined in Table 4.
H
TABLE 4
LAND USE CLASSIFICATION DEFINITIONS





























Residential — Land used for residential purposes.
Single and multiple
dwelling units in the built—up portions of cities and towns were
.
included in this category.
Areas of urban sprawl, such as country
estates and strip residential developments, were also included.
0
Low density residential - Land used for residential purposes 1
which had 10 percent or less man—made surface ground cover.
Category included, for example, strip residential and country
estates. I
Medium density residential - Land used for residential purposes
which had 10 to 25 percent man—made surface ground cover. This
category included, for example, urban fringe subdivision — type
developments.
15
   
 High density commercial— industrial — Land used for commercial,
 
industrial or institutional purposes which had greater than 25







































































































































OUTDOOR RECREATION — Land used for private or public outdoor recreation.
This category included such things as developed national, provincial,
municipal, city and private parks, wildlife sanctuaries, historical
sites, race tracks, golf courses, drive-in theatres, marinas and cemetaries.
AGRICULTURE —
Orchards, Vineyards, HorticultureL Fur and Poultry Operations —
Land used for the production of tree fruits and grapes, vegetables
and small fruits, and large scale fur farms and poultry operations.
Cropland — Land used for the production of annual crops such as
grain, tobacco or sugar beets.
Improved Pasture — Land used for pasture or for the production of
hay and other fodder crops. To qualify as improved, a pasture had
to exhibit some evidence of cultivation.
Unimproved Pasture — Included grasslands, such as natural range,
and areas of sedges and herbaceous plants. Brush scrub and mature
trees up to a maximum cover of 25 percent of the total area was
included in this category.
FOREST - Land bearing forest, short trees or bushes in which the tree
cover exceeded 25 percent.
MARSH & SWAMP - Open wetlands of all types were included in this
category.
BARREN - Land which did not support vegetation. Examples included sand
flats, barren rock, alkali flats, etc.
16
BESILLIS
SUB-BASIN 1: KAMINISTIKWIA RIVER
 
The major land uses in the Kaministikwia Sub—Basin are listed by
watershed in Table 5. Forest land constitutes 94 percent of this sub—
basin area.
Nearly all of the urban land in the Kaministikwia Sub-Basin is
located in the Kaministikwia and Current River watershed. In addition,
84 percent of the agricultural land in this sub—basin is located in this
watershed.
Both the Pigeon River and the Kaministikwia and Current River water-
sheds have small amounts of recreation land. The Black Sturgeon River
watershed contains 21,912 ha (54,144 acres) of land used for outdoor recreation.
SUB—BASIN 2: NIPIGON — LONG LAC — WHITE RIVERS
The majority of the land in the Nipigon — Long Lac - White River
Sub-Basin, 99.8 percent, is classified as forest (Table 6).
Two of the watersheds in this sub—basin, the Black and Pic Rivers and
the Pakaska and White Rivers, are entirely forest land. There are only 387
ha (956 acres) of urban land in the entire sub—basin, all located in the
Little Pic, Long Lac and North Shore watershed. Small areas of agricultural
land are found in the Nipigon River and Ogoki Diversion watershed and in
the Little Pic, Long Lac Diversion, and North shore watershed. The Nipigon
River and Ogoki Diversion watershed also contains 10,101 ha (24,960 acres)
of marsh and swamp.
SUB-BASIN 3: MAGPIE - MICHIPICOTEN — MONTREAL RIVERS
Forest is the dominant land use in this sub—basin, covering 99 percent
of the sub-basin land area. The Montreal and Agawa River watershed is 100
percent forest, while the Michipicoten, Magpie and University River water—
shed is also all forest, with the exception of 11,202 ha (27,680 acres) of
barren land (Table 7).



































































and Batchawana River watershed.
17
 
 MAJOR LAND USES
TABLE 5
 
IN KAMINISTIKWIA RIVER SUB-BASIN
(SUB—BASIN l)
 
Pigeon R. Kaministikwia Black Total
Land U59 and Current R. Sturgeon R. Sub—Basin 1
Urban Areas > 25,000 pop. Hectares (ha)
Commercial — Industrial
Low Density 0 43 0 43
Medium Density 18 175 104 297
High Density 11 1607 0 1618
Total Com.-Indust. 29 1825 104 1958
Residential
Low Density 0 640 0 640
Medium Density 0 2192 0 2192
High Density 0 653 0 653
Total Residential 0 3485 0 3485
Transportation 7 551 0 558
Total Urban > 25,000 36 5861 104 6001
Urban Areas < 25,000 pop. 52 654 20 726
Total Urban Areas 88 6515 124 6727
Extractive
Extractive 3 522 64 589
Slag Heaps 0 0 0 0
Total Extractive 3 522 64 589
Outdoor Recreation 175 732 21,912 22,819
Agriculture
Orchards, Hort., etc. 0 814 0 814
Cropland 123 1304 0 1427
Improved Pasture 3367 32,883 3287 39,537
Unimproved Pasture 348 3960 179 4487
Total Agriculture 3838 38,961 3466 46,265
Forest 168,768 684,003 483,452 1,336,223











acres = hectares (ha) x 2.471









MAJOR LAND USES IN THE NIPIGON—LONG LAC—WHITE RIVERS SUB-BASIN
(SUB-BASIN 2)
Nipigon R. Little Pic, Black and Pakaska Total
Land Use and Ogoki LongLac Pic Rivers and White Sub-Basin




Urban Areas > 25,000 pop.
Commercial—Industrial
 
’ Low Density 0 O 0 0 0
Medium Density 0 0 0 0 0
High Density 0 0 0 0 0
Total Com.—Indust. 0 0 0 0 0
Residential
Low Density 0 0 0 0 O 1
Medium Density 0 O 0 0 0
High Density 0 0 0 O 0
Total Residential 0 0 0 0 0
Transportation 0 0 0 0 0
Total Urban > 25,000 0 0 O 0 0
Urban Areas < 25,000 pop. 0 387 0 O 387
Total Urban Areas 0 387 0 0 387
i
Extractive
Extractive 0 65 0 0 65
Slag Heaps 0 O 0 0 0
Total Extractive 0 65 0 0 65
Outdoor Recreation 0 0 0 0 0
Agriculture
Orchards, Hort., etc. 0 0 0 0 0
Cropland 0 0 0 0 O
J Improved Pasture - 0 0 0 0 0
Unimproved Pasture 1425 259 0 0 1684
Total Agriculture 1425 259 0 0 1684
3
Forest 3,265,680 1,112,931 746.692 983,870 6,109,173
Marsh and Swamp 1,0101 1,105 0 0 11,206
Barren 0 0 O 0 0
Total Watershed Land Area 3,277,206 1,114,747 746,692 983,870 6,122,515
acres = hectares (ha) x 2.471
Taken from Land Management Information Systems/Lands Directorate Environment





MAJOR LAND USES IN THE MAGPIE—MICHIPICOTEN—MONTREAL RIVERS SUB—BASIN
(SUB—BASIN 3)
‘






University R. Rivers and Batcha— 3
wana R.
Hectares (ha)
Urban Areas > 25,000 pop.
Commercial—Industrial
Low Density
Medium Density 0 0 8 8
High Density 0 0 284 284
Total Com.—Indust. 0 0 292 292
Residential
Low Density 0 0 39 39
Medium Density 0 0 644 644
High Density 0 0 10 10
























































































































Gierman, D. and R.A. Ryerson. Land Use Information for the Great Lakes
Basin, Report to Technical Committee B, Great Lakes Pollution from
Land Use Activities Reference Group, International Joint Commission,
Ottawa, 1974.
Thie, J., R.A. Ryerson and T.T. Alfoldi. Mapping Land Use in the
Great Lakes Basin; an Evaluation of Conventional and Remote Sensing
Technigues, Report to Technical Committee B, Great Lakes Pollution from








Six specialized land use categories are inventoried in this report.



















operations; and 6) high density, non—sewered residential areas. These















































in Appendix A of Volume I in this report series).





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MINE TAILINGS DISPOSAL SITES IN THE CANADIAN PORTION OF THE
LAKE SUPERIOR BASIN
SUB- WATER— DESCRIPTION MINERALS
BASIN SHED
3 2BD Algoma Steel Corp.
3 ZBD A and Bear Pits Iron



























































































3 2BD Surluga Gold Mines Ltd.


















































































































































































in Appendix A of Volume I in this report series.
The column headings in Tables 9 to 11 are defined as follows:
No. - An arbitrary code assigned for mapping purposes.
MOE No. — Permit number in Ontario Ministry of the
Environment (Waste Management Branch) records.
Municipality — Municipality in which the disposal area is
situated.
Opened — Date on which the site was opened. If no
figure is entered, the site was opened prior
to 1971.
Closed — Date of closure.
Area — Site area (acres).
Population Served — Operator's estimate of the population served.
Waste Type — S — Solid, L - Liquid, H - Hazard
Volume — Listed in tons/day unless otherwise noted.
Proj. Life — Life, as estimated in 1971 when the licence
was first issued, or on the opening date.
Watershed — This identifies the sub—drainage basinin
which the site is located, in accordance with
the Canada Water Survey classification.
SUB-BASIN l: KAMINISTIKWIA RIVER
 
Table 9 presents a listing of the waste disposal sites in the
Kaministikwia Sub—Basin. Nearly all of them deal exclusively with solid
waste. However, there are two sites in Thunder Bay which dispose of
liquid waste and hazardous materials, respectively.
This sub-basin contains more waste disposal sites than the other
Canadian Lake Superior Sub-basins. It also receives the majority of the
























































1440 L591101 Paipoonge Twp. 2,339




































































































































1443 L591302 McGregor Twp.
1444 L591303 McTavish Twp.
1445 L591304 McTavish Twp.
1446 L591305 McTavish Twp.
1447 L591306 McGregor Twp.




























































































































































































































































































































































































1448 L591401 Terrace Bay Twp.
1449 L591501
Beardmore Twp.
1441 D591201 Schreiber Twp.
1480 D7268501 Daley Twp.
1434 L590801 Nipigon Twp.
1435 L590802 Nipigon Twp.
1472 D7185601 Leslie Twp.
1473 D7198201 Croll Twp.
1474 D7207801 91 Twp.
1464 D7086801 Leduc Twp.
1465 D7088401 Lindsley Twp.
1451 L591702 Manitouwadge
1452 L591801 Marathon Twp.






































































































































































































































































































































































































































































































SUB-BASIN 2: NIPIGON — LONG LAC — WHITE RIVER
 
The waste disposal sites in the Nipigon—Long Lac — White Sub—Basin
are described in Table 10. The 34 active sites all serve small populations
and, therefore, handle relatively small amounts of waste. One site handles
both liquid and solid waste, while the other handle only solid waste. There
are no hazardous material disposal sites in this sub—basin.
SUB-BASIN 3: MAGPIE - MICHIPICOTEN - MONTREAL RIVER
The waste disposal sites in the Magpie - Michipicoten - Montreal Sub—
Basin are listed in Table 11. This sub—basin has a small population and
consequently, produces only a small amount of disposable waste. There are
only 16 active sites, handling about 40 t/d (88,000 lb/d) of solid waste.
SUMMARY
Table 12 contains a summary of waste disposal sites for the Canadian
portion of the Lake Superior Basin. There are a total of 97 sites in the
Basin, which cover a land area of 516 ha (1275 acres). Approximately
557 t (1.22 million lb) of waste are applied to these sites daily.
Land used for waste disposal is concentrated in the Kaministikwia Sub-
Basin, because it contains Thunder Bay, the only large population centre
in the Canadian Lake Superior Basin. Most of the volume of waste disposed of
in the Canadian Lake Superior Basin (77 percent) is disposed of in the
Kaministikwia Sub-Basin.
TABLE 12
WASTE DISPOSAL SUMMARY FOR THE CANADIAN PORTION OF THE
LAKE SUPERIOR BASIN
Watershed No. Active Approx. Volume No. Closed Approx.















































acres = hectares (ha) x 2.471




Little erosion takes place on the Canadian shoreline of Lake Superior
because most of the shore is rocky and non-erodible.
The only Canadian area on Lake Superior that shows evidence of direct
erosion from wave action is a small area near the Montreal River, in Sub—
Basin 3. Gravel banks, 6 meters high at this location, are being eroded.
13W
As of this writing, no data are available on riverbank erosion in the
Canadian Lake Superior Basin. However, studies are currently being con—
ducted as part of the PLUARG programme.
I N V ES 0 P (4)
As of this writing no data are available on intensive livestock
operations in the Canadian Lake Superior Basin.
0 - I EN A A8
W
The information on non-sewered residential areas (Tables 12 to 14)
was taken from a study conducted for Environment Canada (1). Details of
the methodology are presented in Appendix A of Volume I in this report
series.
Since this study was to include both permanent and seasonal residences,
compact groupings of cottages or chalets were included. In the case of
seasonal residences, the number of units was tabulated. This was translated
to an equivalent population, using a factor of 3.5 persons per unit.
This same practice was followed for permanent residences in some municipalities.
These estimated populations are included under the heading "total population"
in Tables 13, 14 and 15.
SUB‘BASIN l: KAMINISTIKWIA RIVER
Table 13 presents a listing of the non—sewered high density residential
areas in Sub-Basin 1. There are only three such areas in this sub—
basin. The largest being located in Neebing Township, south of Thunder
Bay, with a total population of 3,590.
su -BAS 2- IP - -
Ihe location and size of non—sewered high density residential areas in
Sub—Basin 2 are presented in Table 14.
All of the 11 non—sewered areas
in this sub—basin have populations less than 1000, and most are less
than 200.
The total non—sewered





























































































































































































































































































































































































































the non—sewered residential areas have populations less than 800 persons,
with the average size being 298 persons.
MARX.
The Canadian portion of the Lake Superior Basin contains 28 high—
density, non—sewered residential areas, with a total population of
11,655. This non—sewered population represents 8 percent of the total




l. Crysler and Lathem. Land Drainage Reference Study Task B2: Mine Tailings
Disposal Sites, Waste Disposal Sites, Non—Sewered Residential Areas, Land
Fill Sites, report prepared for Canada Department of the Environment.
Environment Canada and Ontario Ministry of Natural Resources. Canada—
Ontario Great Lakes Shore Damage Surveerechnical Report, October 1975.
Task Force on Available Shore Erosion Information on the Great Lakes -
St. Lawrence System. Shore Erosion on the Great Lakes — St. Lawrence
System, Part 2 — Shore Erosion on the Great Lakes System, Government of
Canada, 1973.
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FARMLAND USE IN THE CANADIAN PORTION OF THE
LAKE SUPERIOR BASIN, 1971
(ha)
Sub-Basin Number of Total Improved Area Under Pasture Woodland
Farms Farmland Farmland Crops
Kaministi-
kwia R. 419 43,200 19,700 13,400 4,400 14,300
acres = hectares (ha) x 2.471
TABLE 17
LIVESTOCK NUMBERS IN THE CANADIAN PORTION OF THE
LAKE SUPERIOR BASIN, 1973
Sub-Basin Total Dairy Beef Swine Poultry
Cattle Cattle Cattle
Kaministi—
River 11,900 8,200 2,800 1,800 130,000
Ll2EmMiBS;1£ML.JEE£I[11.IZUiB&i
The estimated annual usage of fertilizer nutrients in the Canadian portion
of the Lake Superior Basin is as follows:
587,500 kg nitrogen (1.30 million 1b);
589,250 kg phosphorus (P 0 ) (1.30 million lb); and 606,500 kg potassium
(K 0)
. . 2 5 2
(1.34 milllon 1b).
£UiBljllLllﬂLALtlmANLEﬂiﬁ
The amounts of manure nutrients produced annually in the Canadian Lake
Superior Basin are as follows:
633,470 kg nitrogen
(1.40 million lb); 475,400
kg phosphorus (P 0 ) (1.05 million lb) and 737,830 kg potassium (K 0) (1.63
. 2 5 2
million lb).
CLHABJJIEIL_EIURIJJ.IZHiB§LNANILJHAIUJRESI
The total nutrients applied to the Canadian portion of the Lake
Superior
Basin from fertilizers and agricultural manures are as follows:
1,220 t nitrogen
(2.68 million 1b);
1,065 t of phosphorus
(P205)
(2.34 million lb); and 1,340 t
of potassium (K20) (2.95 million 1b).
40
ROAD SAL I S
The use of road salt is very limited in the Canadian Lake Superior
Basin because of the small number of paved roads present there, as well
as extremely cold winter temperatures which render the use of road salts
ineffective. The salt indicated is rock salt or sodium chloride, which is
composed of 94 to 97 percent pure sodium chloride, plus small quantities of
chlorides, carbonates and sulphates of calcium and magnesium.
Calcium chloride is also used as a de-icing agent, although its use
amounts to less than one percent of the amounts of sodium chloride used.
Calcium chloride is used in the summer as a dust control agent on
gravel surfaces. However, quantitative figures were not obtained for
calcium chloride because of its relatively low overall usage.
In an average winter, 28,400 t of salt (62.5 million lb) are applied
to roads in the Canadian Lake Superior Basin. Its use is limited primarily
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Canadian Salt Company Ltd.
Crop Science Department, University of Guelph.
Domtar Chemicals Ltd., Sifto Salt Division.
Economics Branch, Ontario Ministry of Agriculture and Food.







































































































































































































































































































































































































































































































































































































































































































Two sets of estimates were made, Series A and Series B.
Series A postulates a world economy in which basic resources are
continually in short supply. This is reflected in two ways:
a) a rapid growth in world prices of several major commodity
groups, mainly associated with metals, mining and energy will
occur; and
b) the assumption that Canadian suppliers of these goods will
respond by providing a rapid growth in the volume of these
goods that are exported.
Over the long period under review in this study, the growth of
economic output will be a function of the growth in the labour force,
increases in productivity per worker, and the ability of policy makers
to keep the economy continuously operating at or near "potential", with
acceptable price increases. It is assumed that governments will operate
the economy at close to the potential, accepting an average annual
increase of about 4.1 percent in prices in the long term as measured by
the implicit deflator of Gross National Product. This rate is somewhat
higher than has been experienced in the post—World War II period and
reflects the general assumption of a continued world scarcity of basic
resources.
Growth of the supply of labour is related to the growth of the
population eligible to work and the willingness of that group to participate
in the labour force. The past generation has seen a steady decline in
the average hours worked per week. It is anticipated that this trend
will continue, the average falling from a present 36 hours per week to
about 27 in 2020. On the other hand, there has been a clear tendency
for people to participate (albeit in the reduced work week) in the past.
This is attributable primarily to the increased rate of women's participation.
It is expected that this trend will also continue. The participation
rate of women under the age of 35 is projected, for example, to rise
from a present 45 percent to almost 80 percent in 2020. Overall, it is
projected that the participation rate will rise from its current 58
percent to almost 65 percent in 2020.
Consequently, the labour force can be expected to grow at an average
annual rate of about 1.5 percent in 1974-2020. This factor, together
with a growth in output per labourer averaging about 2.7 percent annually,
yields an expected average annual growth of 4.2 percent of the Gross
National Product (in constant dollar terms). The pattern over time is
interesting. The potential for rapid growth is almost certain to deteriorate
over time, as the growth of the labour force slows. Thus, in 1974—1990,
the economy can potentially grow at an average annual rate of about 4.8
percent. However, from 1991 through 2020, this potential is restricted
by the slow growth of the labour force to about 3.8 percent per year.
To support the rapid growth of government services, it is assumed
that taxes will be such that disposable personal income per capita will





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































assumptions will have a major depressive effect, for example, on the
output of the mining industry. But, because of the compensation for the
slack foreign demand, this depressive effect will be partially offset.
It is, of course, possible to perceive of alternative simulations that
are radically differentiated. However, most of those would entail the
articulation of major changes to the institutional and behavioural
structure of the economic system. Such an articulation would be a major
task.
Given the underlying policy assumption, the results of Series B, as
measured by such major aggregates as Gross National Product, the Consumer
Price Index, and Personal and Disposable Income, are very similar to
those of Series A. In Series B, Disposable Personal Income per person
in 2020 amounts to $9,710 (in 1961 dollars) as compared to $9,410 in
Series A. Most of the major characterizations detailed above for Series
A apply to this simulation as well.
The Series A economic activity projectionsfor the Canadian portion
of the Lake Superior Basin are presented by major industrial group in
Table 19. Total economic output is projected to increase by a factor of
seven from 515.71 (millions of 1961 dollars) in 1972 to 3766.28 in 2020.
The share of total output attributable to the mining industry is projected
to increase from 8 to 12 percent. The economic output of the land-based
industries (i.e., agriculture, forestry and fisheries) is projected to
remain a constant three percent of the total economic activity over the
50 year forecast period. Manufacturing's share of total output is
forecast to decline slightly from 31 to 29 percent. Likewise construction
is projected to decrease its share from five percent to four percent
over the study period.
TABLE 19
ECONOMIC ACTIVITY PROJECTIONS FOR THE CANADIAN
LAKE SUPERIOR BASIN, SERIES A
Real Domestic Product by Major Industrial Group
(millions of 1961 dollars)
 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































   



































































































































In the pessimistic scenariq which is based on the assumption that




































to remain about the same, with nearly all of the farmland being located
in Sub-Basin l. A small amount will be present in Sub—Basin 3, while
none is forecast for Sub—Basin 2.
Which scenario will best approximate the future? This depends on
the nature of technological advance in agriculture. It depends also on
the nature of the decision—making process in agriculture. Will broad
trends in agriculture be set by the decisions of isolated producers
responding to the product prices, land prices, and factor prices that
are established in the world of monopolies that surrounds them; or will
the broad trends of agriculture be established by state intervention,
based upon a normative evaluationof the cost of resource use and of the
value of alternative categories of consumption? Finally, what is becoming
more scarce: farmland; energy; or the ability of the environment to
absorb larger doses of biocides and fertilizer? Many forces are acting
upon agriculture and the resolution of these forces is not at all clear.
URBAN
The urban land use forecasts in this report are based upon a cross—

































continue to be the major determinant of the urbanization process.


















increments of urban population will occupy as much space per person as
the current urban population. The second approach is the allometric
method, which assumes that as population increases, urban area also
increases, but at a slower rate, reflecting a higher density and more
intense use of land in larger cities. Finally, a preferred forecast,




















































































































































































































































































































































































































































































































































































Lake Superior Basin will follow the same pattern.
TABLE 21
URBAN LAND FORECASTS FOR THE CANADIAN PORTION
OF THE LAKE SUPERIOR BASIN
(ha)
Sub—Basin 1972 1980 2000 2020
Kaministikwia 6,727 7,084 8,283 8,814
Nipigon-Long Lac— 387 387 387 387
White
Magpie—Michipicoten— 1,686 2,129 2,630 2,999
Montreal
Total Canadian
Lake Superior 8,800 9,600 11,300 12,200
Basin
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